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This report includes the most commonly used Forest Inventory and 
Analysis statistics. However, additional forest resource data can be 
provided to interested users. Persons requesting additional information 
that can be provided from the raw inventory data are expected to pay the 
retrieval costs. These costs range from less than $100 for a relatively 
simple request to $2,000 for a complex retrieval involving the services of 
a Forest Inventory and Analysis computer programmer. Requests will be 
filled so as to minimize the impact on the Forest Inventory and Analysis 
Work Unit. 


Requests for unpublished information may be directed to: 


Project Leader 

Forest Inventory and Analysis 

North Central Forest Experiment Station 
1992 Folwell Avenue 

St. Paul, Minnesota 55108 

Phone: (612) 649-5140 


Area served: Illinois, Indiana, Iowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, 
South Dakota, Wisconsin 


Requests for unpublished information from the Missouri 
inventory may also be directed to: 


State Forester 

Missouri Department of Conservation 
Forestry Division 

P.O. Box 180 

Jefferson City, Missouri 65102 
Phone: (314) 751-4115 


FOREWORD 


Forest Inventory and Analysis (FIA) is a continuing endeavor as man- 
dated by the Renewable Forest and Rangeland Resources Planning Act of 
1974. Prior inventories were mandated by the McSweeney-McNary 
Forest Research Act of 1928. The objective of FIA is to periodically 
inventory the Nation’s forest land to determine its extent, condition, and 
volume of timber, growth, and removals. Up-to-date resource informa- 
tion is essential to frame forest policies and programs. USDA Forest 
Service regional experiment stations are responsible for conducting these 
inventories and publishing summary reports for individual States. The 
North Central Forest Experiment Station is responsible for forest re- 
source evaluation in Illinois, Indiana, Iowa, Kansas, Michigan, Minne- 
sota, Missouri, Nebraska, North Dakota, South Dakota, and Wisconsin. 


Fieldwork for the Missouri Statewide forest inventory was begun in 
January 1987 and completed in June 1989. Reports on the three previ- 
ous inventories of Missouri's timber resource are dated 1947, 1959, and 
1972. 


More accurate survey information was obtained during the 1989 survey 
than otherwise would have been feasible because of intensified field 
sampling. Such sampling was made possible by additional funding 
provided by the Missouri Department of Conservation. The Department 
also surveyed primary wood-using plants in the State. Data from this 
survey were used to help estimate the quantity of timber products har- 
vested in the State. Missouri Department of Conservation personnel 
have also assisted in training field personnel, analyzing information 
obtained from the survey, and preparing this report. 


Aerial photos used in the Missouri Forest Inventory were furnished by 
the USDA Agricultural Stabilization and Conservation Service and the 
Missouri Department of Natural Resources Geology and Land Survey. 
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Timber Resource Of Missouri's Northwest Ozarks 


W. Brad Smith 


HIGHLIGHTS 


NOTE: Data from new forest inventories are often 
compared with data from earlier inventories to de- 
termine trends in forest resources. However, for 
the comparisons to be valid, the procedures used 
in the two inventories must be similar. As a result 
of our ongoing efforts to improve the efficiency and 
reliability of the inventory, several changes in 
procedures and definitions have occurred since 
1972. Because some of these changes will make 
it inappropriate to directly compare the 1989 data 
with those published for 1972, data from the 1972 
inventory will be reprocessed using the 1989 
procedures and will be published in part in the 
State statistical report. Please refer to the Appen- 
dix section labeled “Comparing Missouri’s fourth 
inventory with the third inventory” for more 
details. 


General 


The Northwest Ozarks survey unit comprises a 
13-county area in south-central Missouri (see 
cover). Short, steep slopes, common in the 
eastern reaches, give way to lesser hills and 
rolling prairie as one moves west and southwest. 
Much of the land is hard and stony with hard- 
pans underlying most of the flat ridges. Most of 
the land not suited for crop farming is forested. 
Dam construction by the Army Corp of Engi- 
neers in the 1960’s and 1970's created Lake of 
the Ozarks, Truman Lake, Stockton Lake, and 
Pomme de Terre Lake with a combined surface 
area of more than 145,000 acres. Although these 
projects inundated many lowland forests, the 
current shores are lined with rugged hills, scenic 
bluffs, and hardwood forests that highlight the 
region’s natural beauty. 


W. Brad Smith is a Principal Mensurationist 
with the North Central Forest Experiment Sta- 
tion, St. Paul, MN. 


Forest Area 


The counties in the north and east of the North- 
west Ozarks Unit (Camden, Maries, Miller, 
Morgan, Phelps, and Pulaski) remain the most 
heavily forested (fig. 1). Even though these coun- 
ties comprise only 46 percent of the Unit’s total 
area, they garner 56 percent of the forest cover. 


The 2.2 million acres of timberland reported in 
1989 is nearly 13 percent more than the 1.9 
million acres reported in 1972. Gains of 30 
thousand acres or more occurred in Phelps, Pu- 
laski, and St. Clair Counties. 


Percent forest 
Less than 10 
10.0 to 19.9 
20.0 to 29.9 
30.0 to 39.9 
40.0 to 49.9 
50.0 to 75.0 
Greater than 75 


Figure 1.—Forest land as a percent of land area 
by county, Northwest Ozarks, 1989. 


Reserved forest land declined nearly 50 thousand 
acres between surveys. The reason for this 
decline was the re-classification of land sur- 
rounding Lake of the Ozarks (Camden, Miller, 
and Morgan Counties), Truman reservoir (Ben- 
ton, St. Clair, and Hickory Counties), Stockton 
Lake (Cedar and Polk Counties), and Pomme de 
Terre Lake (Hickory and Polk counties) admini- 
stered by the U.S. Army Corps of Engineers. 
Because Management plans for these areas 
include timber removals, this land has been re- 
classified as timberland. Forested areas that are 
designated as public use recreation areas where 
tree removals are only for recreational facility im- 
provement or safety remain classified as reserved 
forest land. This classification is not imposed by 
the Corp of Engineers, which rarely precludes 
commmercial timber management from any 
forested area. However, we classified all desig- 
nated recreation areas as reserved to maintain 
consistency with other public recreation areas 
such as State, county, and municipal parks 


where commercial timber harvesting is restricted. 


Eighty-eight percent of the timberland area is 
held by non-industrial private owners. These are 
private owners who do not operate wood process- 
ing plants (fig. 2). 


National forest 6% 

Misc. Federal 5% 
Other public 1% 
Corporate 4% 


Figure 2.—Area of timberland by owner class, 
Northwest Ozarks, 1989. 


The black-scarlet oak forest type (812 thousand 
acres) and the post-blackjack oak type (697 
thousand acres) still dominate the Unit’s timber- 
land base. Steady gains by the white oak type 
(currently 374 thousand acres) and the maple- 
beech type (78 thousand acres), however, are 
indicative of the continuing succession of the 
second-growth oak forests. 


Volume 


Volume of growing stock totaled 1.15 billion 
cubic feet in 1989 or 531 cubic feet per acre. 


Oak species account for 76 percent (879 million 
cubic feet) of the growing-stock volume in the 
Unit (fig. 3). 


Softwoods 8% 


Other hardwoods SN 
7% IN 


Walnut 2% — 


Hickory 
8% 


Figure 3.—Volume of growing stock by major 
species group, Northwest Ozarks, 1989. 


Because many trees in Missouri are short or 
have poor form, volumes per acre are quite low. 
Thirty-seven percent of the live tree volume is in 
short-log and rough trees (146 million and 623 
million cubic feet, respectively). If all short-log 
and rough trees were included, volume per acre 
in the Northwest Ozarks would jump from 531 
cubic feet per acre for growing stock to 886 cubic 
feet per acre (fig. 4). 


Rotten 


Figure 4.—Distribution of all live volume of hard- 
wood species by tree class, Northwest Ozarks, 
1989. 


Sawtimber volume totaled 2.91 billion board feet 
in 1989 or 1,340 board feet per acre. 


Fifty-six percent (1.6 billion board feet) of hard- 
wood sawtimber volume is in trees 11 to 15 
inches d.b.h., 30 percent (1.0 billion board feet) 
is in trees 15 to 21 inches d.b.h., and 7 percent 
(0.2 billion board feet) is in trees more than 21 
inches d.b.h. (fig. 5). 
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Figure 5.—Hardwood sawtimber volume by 
species group and diameter class, Northwest 
Ozarks, 1989. 


Species of white oaks contain the most sawtim- 
ber with just over 1.2 billion board feet; red oak 
species are second with just under 1.2 billion 
board feet. 


Stand Conditions and Timber Use 


Stocking of growing-stock trees is 18 percent 
better on National Forest land (87 percent 
stocked) than on private land (69 percent 
stocked). A stand with minimal full stocking is 
said to be 100 percent stocked (see definitions). 


Sixty-two percent of the timberland in the Unit is 
not capable of growing 50 cubic feet or more of 
wood per acre per year. Net annual growth of 
growing stock totaled 29.9 million cubic feet in 
1988 or 13.8 cubic feet per acre. Sawtimber 
growth totaled 80.7 million board feet in 1988. 


Growing-stock mortality averaged 8.5 million 
cubic feet per year between surveys or 0.7 per- 
cent of inventory. Nearly half of all mortality 
occurred in the red oak group (fig. 6). The recent 
decline in scarlet oak has been a significant 
factor. 


The 9.0 million cubic feet of average annual re- 
movals of growing stock are only 30 percent of 
net annual growth (29.9 million cubic feet) in the 


Unit. 


BB Growth (1988) 
Removals (1972-1988). 
Mortality (1988) 


Million cubic feet per year 


g Softwoods White oaks Red oaks Hickories Other 
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Figure 6.—Annual growth, removals, and mortal- 
ity of growing stock on timberland by major 
species group, Northwest Ozarks. 


APPENDIX 


ACCURACY OF THE SURVEY 


Forest Inventory and Analysis information is 
based on a sampling procedure designed to 
provide reliable statistics at the State and Survey 
Unit levels. Consequently, the reported figures 
are estimates only. A measure of reliability of 
these figures is given by sampling errors. These 
sampling errors mean that the chances are two 
out of three that if a 100-percent inventory had 
been taken, using the same methods, the results 
would have been within the limits indicated. 


For example, the estimated growing-stock volume 
in the Unit in 1989, 1,152.6 million cubic feet, 
has a sampling error of +2.6 percent (+30.0 
million cubic feet). The growing-stock volume 
from a 100-percent inventory would be expected 
to fall between 1,122.6 and 1,182.6 million cubic 
feet (1,152.6 + 30.0), there being a one in three 
chance that this is not the case. 


The following tabulation shows the sampling 
errors for the 1989 Northwest Ozarks Forest 
Inventory: 


Item Unit totals Sampling 
error 
Growing stock (Million cubic feet) (Percent) 
Volume (1989) 1,152.6 2.6 
Growth (1988) 29.9 3.8 
Average annual 
removals (1972-1988) 9.0 14.7 
Sawtimber (Million board feet) 
Volume (1989) 2,906.2 3.7 
Growth (1988) 80.7 5.6 
Average annual 
removals (1972-1988) 23.4 18.1 
Timberland (Thousand acres) 
Area (1989) 2,169.6 125 


As survey data are broken down into sections 
smaller than Survey Unit totals, the sampling 
error increases. For example, the sampling error 
for timberland area in a particular county is 
higher than that for total timberland area in the 


Unit. For data smaller than Unit totals, use the 
following formula to compute error estimates: 


(SExy / (Unit total area or volume) 
\ ] (Volume or area smaller than Unit total) 


where: 


E = sampling error in percent 
SE = Unit total error for area or volume 


For example, to compute the error on the area of 
timberland in the black-scarlet oak type in the 
Unit, proceed as follows: 


The total area of black-scarlet oak type in 
the Unit from table 3 = 812,000 acres 


The total area of all timberland in the Unit 
from table 3 = 2,169,600 


The Unit total error for timberland area 
from the preceding tabulation = 1.5 percent 


Using the above formula: 


(1.5) \/ 2,169,600 
,/ 812,000 


+2.45 percent 


Error 


SURVEY PROCEDURES 


The 1989 Missouri survey used a growth model- 
enhanced, two-phase sample design. This 
sampling scheme and associated estimators is 
similar to sampling with partial replacement 
(SPR), in that a set of randomly located plots is 
available for remeasurement and a random set of 
new plots is established and measured. A signifi- 
cant feature of the new Missouri design is strati- 
fication for disturbance on the old sample and 


use of a growth model to improve regression new photo plots and a set of relocated old photo 


estimates made on old undisturbed forest plots plots (ground plot locations from the previous 
(fig. 7). The growth model used in the Missouri inventory). Photos were 1:20,000 and 1:40,000 
survey design was the Central States Stand and scale black and white panchromatic prints 
Tree Evaluation and Modeling System (STEMS).' provided by the ASCS and the Missouri Depart- 
ment of Natural Resources Geology and Land 
These were the major steps in the new survey Survey. The year of photography for each county 
design: in the Unit is shown below. 
1. Aerial photography (Phase 1) County Date County Date 
In this phase two sets of random points were eee ae Wea ee 
located on current aerial photography: a set of Cue: 1979 Phelps 1981 
Dallas 1982 Polk 1977 
Hickory 1979 Pulaski 1981 
1Shifley, S.F. 1987. A generalized system of models Laclede 1981 St. Clair 1977 
forecasting Central States tree growth. Res. Pap. NC- Maries 1979 
279. St. Paul, MN: U.S. Department of Agriculture, 
Forest Service, North Central Forest Experiment Station. 
10 p. 
New inventory plots ee eg rae STEMS 
(selected from new photo (compare STEMS plot with remeasured 
grid) plot to derive regression estimator to apply 


to undisturbed non-remeasured plots) 


Remeasurable 
plots 


Disturbed plots - 


Integ rated STEMS remeasure plot 
inventory design 


Old inventory plots Undisturbed plots - 

(transferred from old photo update with STEMS (apply 

grid) regression estimator derived 
from undisturbed remeasured 
plots) 


Non-remeasurable 
plots 


Disturbed plots - 
establish new plot at old 
location 


Figure 7.—Overview of the Missouri sample design. 


The locations of the plots used in the 1972 
inventory were transferred to these new photo- 
graphs. The photographs were then assembled 
into township mosaics, and a systematic grid of 
121 1-acre photo plots (each plot representing 
approximately 190.4 acres) was overlaid on each 
township mosaic. Each of these plots (both the 
new systematic grid points and the old sample 
plots) was examined by aerial photogrammeirists 
and classified stereoscopically by land use. If 
trees were present, forest type and stand size- 
density class were recorded. Then all the old 
sample locations and a sample of the new photo 
plots were sent to the field for the field crew to 
verify the photo classification and to take further 
measurements. In all, 27,511 photo plots 
(26,616 new and 895 old) were examined stere- 
oscopically, as shown in the following tabulation. 


Photo land class Photo plots 
Timberland 12,546 
Reserved forest land 123 
Questionable 380 
Nonforest with trees 1,535 
Nonforest without trees 12,301 
Census water 626 
All classes 27.50 


2. Plot measurements (Phase 2) 


On plots classified as timberland, wooded pas- 
ture, or windbreak (at least 120 feet wide), a 
ground plot was established, remeasured, or 
modelled. A ground plot consists of a 10-point 
cluster covering approximately 1 acre. At each 
point, trees 5.0 inches or more in d.b.h. were 
sampled on a 37.5 Basal Area Factor (BAF) 
variable-radius plot, and trees less than 5.0 
inches d.b.h. were sampled on a 1/300-acre 
fixed-radius plot. 


From the new photo plots, a random sample of 
ground plots was established, and measures of 
land use, volume, mortality and cutting were re- 
corded. These locations were monumented for 
future remeasurement. The procedures for the 
old inventory photo plots (old plot locations) was 
somewhat different. Old plots were classed as 
remeasurable (monumented) or nonremeasurable 
(not monumented and thus difficult to relocate in 
the field). Within both of these groups, old plots 
can additionally be identified as undisturbed or 


disturbed. Ground plots corresponding to re- 
measurable old inventory photo plots that were 
classified as undisturbed forest land were re- 
measured to obtain current land use, volume, 
growth and removals information. 


All undisturbed remeasurable forest plots were 
projected to the current time using STEMS, 
which yields projected estimates of current 
volume and growth. The comparison of the 
projected and observed values for these plots 
provided local calibration data to adjust the 
projected values of the undisturbed nonremeas- 
urable plots. The adjustment procedure is 
described by Smith? in a separate publication. 
All disturbed remeasurable plots were remeas- 
ured on the ground to assess changes since the 
last inventory. Disturbance refers to any change 
on a plot that can be detected on aerial photos 
and that the STEMS growth processor cannot 
predict, such as catastrophic mortality, cutting, 
seedling stands, and land use change. 


Although not monumented during the 1972 in- 
ventory, nonmeasurable forest plots play a 
crucial role in the new survey design. These 
locations were carefully examined, comparing 
past and current aerial photography to determine 
which plots were undisturbed and which had 
conditions that could be simulated by STEMS. 
For those plots that could be updated, past and 
current photography was examined to determine 
that only normal growth and mortality had 
occurred. STEMS was then used to “grow” the 
old plot and tree data to produce an estimate of 
current data. Thus, these plots were treated as 
ground plots, even though they were never 
visited. The plot record for each updated plot 
was sent to the field for verification of current 
ownership information. For plots classified as 
disturbed, a new ground plot was established as 
close to the old location as possible. This allows 
information about land use trends to be recorded 
even though it may not be possible to locate the 
old plot exactly. 


2Smith, W. Brad. 1983. Adjusting the STEMS re- 
gional growth models to improve local predictions. Res. 
Note NC-297. St. Paul, MN: U.S. Department of Agricul- 
ture, Forest Service, North Central Forest Experiment 
Station. 5 p. 


Ground land Old plots Old pilots Old plots New _ Total 
use class remeasured updated replaced plots plots 
Timberland 205 104 361 731 
Reserved timberland 0 2 25 27 
Woodland 11 13 20 44 
Reserved woodland 0 0 0 0 
Nonforest with trees 22 19 49 106 
Nonforest without trees 175 238 18 399 830 
Census water 4 1 34 45 
Total 417 321 157 888 1,783 


The estimation procedure for computing statis- 
tics from this sampling design was more compli- 
cated than the simple two-phase estimation 
procedure used in the past. In fact, this proce- 
dure yielded two independent samples, one 
coming from the new photo points and the other 
coming from the old photo points that are re- 
measured or updated. The tabulation on top of 
this page summarizes the distribution of ground 
plots for the new inventory design. 


3. Area estimates 


Area estimates were made using two-phase 
estimation methods. In this type of estimation, a 
preliminary estimate of area by land use is made 
from the aerial photographs (phase 1) and cor- 
rected by the plot measurements (phase 2). A 
complete description of this estimation method is 
presented by Loetsch and Haller (1964)°. 


4. Volume estimates 


Estimates of volume per acre were made from the 
trees measured or modelled on the 10-point 
plots. Estimates of volume per acre were multi- 
plied by the area estimates to obtain estimates of 
total volume. Net cubic foot volumes are based 
on equations developed by Hahn and Hansen (In 
prep.)* for use in the Central States. 


3Loetsch, F.; Haller, K.E. 1964. Forest inventory, 
volume I, statistics of forest inventory and information 
from aerial photographs. BLV Verlagsgesellschaft 
Munch Basle Vienna. 436 p. 


4Hahn, Jerold T.; Hansen, Mark H. (In prep.). Tree 
volume equations for the Central States. Res. Pap. NC-. 
St. Paul, MN: U.S. Department of Agriculture, Forest 
Service, North Central Forest Experiment Station. 


The Forest Service reports all board foot volume 
in International 1/4-inch rule. In Missouri, the 
Doyle log rule is commonly used. Doyle log rule 
conversion factors were derived from full tree 
measurements taken throughout the Central 
States (Illinois, Indiana, Iowa, and Missouri), and 
an equation was developed by Wiant and Caste- 
naeda (1977)°. The factors (multipliers) used 
here to convert board foot International volumes 
to the Doyle rule are shown in the following tabu- 
lation: 


D.B.H. Doyle rule conversion factor 
(inches) Softwoods Hardwoods 
9.0-10.9 0.3455 -- 
11.0-12.9 0.4780 0.4172 
13.0-14.9 0.5992 0.5118 
15.0-16.9 0.6908 0.5882 
17.0-18.9 0.7685 0.6569 
19.0-20.9 0.8573 0.7180 
21.0-22.9 0.8645 0.7829 
23.0-24.9 0.9276 0.8324 
25.0-26.9 0.9493 0.8736 
27.0-28.9 0.9710 0.9473 

29.0+ 1.1065 1.1349 


5. Growth and mortality estimates 


On remeasured plots, estimates of growth and 
mortality per acre come from the remeasured 
diameters of trees and from observation of trees 
that died between inventories. Growth is re- 
ported for 1988, the last year before the inven- 
tory, and is based on an assumption of constant 
basal area growth over the remeasurement 


5Wiant, Harry V., Jr.; Castenaeda, Froylan. 1977. Me- 
savage and Girard’s volume tables formulated. BLM4. 
Denver, CO: U.S. Department of Interior, Bureau of Land 
Management, Denver Service Center: 1-4. 


period. Mortality is reported for 1988 also, and 
is based on an assumption of constant volume 
mortality over the remeasurement period. On 
new plots, where trees were not remeasured, 
estimates of growth and mortality were obtained 
by using STEMS to project the growth and 
mortality of trees for 1 year. Growth and mortal- 
ity estimates for old undisturbed plots that were 
updated were derived in the same manner as 
remeasured plots. The STEMS growth model was 
adjusted by Survey Unit to meet local conditions. 
As with volume, total growth and mortality 
estimates were obtained by multiplying the per 
acre estimates by area estimates. 


6. Average annual removals estimates 


Average annual growing-stock and sawtimber 
removals (1972 to 1988) were estimated from 
only the remeasured plots; new plots were not 
used to estimate removals. These estimates were 
obtained from trees measured in the last survey 
and cut or otherwise removed from the timber- 
land base. Because remeasurement plots make 
up about one-half of the total ground plots, 
average annual removals estimates have greater 
sampling errors than volume and growth esti- 
mates. 


COMPARING MISSOURI'S FOURTH 
INVENTORY WITH THE THIRD INVENTORY 


The following paragraphs highlight some of the 
procedural changes since the last inventory to 
assist the reader in analyzing data from this 
report: 


New volume equations were developed for the 
Central States, and these equations were used to 
compute the 1989 volumes and also to recom- 
pute the 1972 volume for growth calculations. 
Although the adjustment differs by Survey Unit 
the recomputed 1972 growing-stock and board 
foot volumes will generally be greater than those 
shown in the 1972 report. 


Mortality figures published in the 1972 inventory 
report were based on field estimates from a 
limited number of remeasurement plots. Infor- 
mation gathered on a larger number of remeas- 
urement plots during the current inventory was 
used to adjust the 1972 mortality figures. This 
adjustment will also affect the estimate of net 
growth for the 1972 inventory. 


Past surveys used only growing-stock trees to 
determine stand-size class. Current survey pro- 
cedures require that stand-size class be deter- 
mined on the basis of all live trees. Therefore, 
direct comparisons of current inventory data to 
old inventory data by stand-size class may be 


misleading. 


The basic building block for estimating forest 
area and timber volume has been changed from 
the Survey Unit to the county. In the past, the 
statistics were developed at the Unit level and 
prorated back to the county on the basis of 
photo-interpretation points. Direct development 
of county-level data helps users interested in 
more precise local data, but can make the out- 
come of comparisons with past estimates uncer- 
tain. 


LOG GRADE 


In Missouri the butt log of every sawtimber 
sample tree was graded for quality on approxi- 
mately one-third of the sample plots. The volume 
yield by log grade for species in this sample was 
used to distribute the volume of trees in the 
ungraded sample into log-grade classes by 
species group. 


Logs were graded on the basis of external charac- 
teristics as indicators of quality. Hardwood 
species were graded according to "A guide to 
hardwood log grading" (1973)®. The best 12-foot 
section of the lowest 16-foot hardwood log, or the 
best 12-foot upper section if the butt log did not 
meet minimum log-grade standards, was graded 
as follows: 


6 Rast, Everette D.; Sonderman, David L.; Gammon, 
Glenn L. 1973. A guide to hardwood log grading. Gen. 
Tech. Rep. NE-1. Upper Darby, PA: U.S. Department of 
Agriculture, Forest Service, Northeastern Forest Experi- 
ment Station. 31 p. 


Forest Service standard grades for hardwood factory saw logs 


Specifications 


Grading factors Log grade 1 Log grade 2 Log grade 3 

Butts Butts & Butts & 
Position in tree only uppers Butts & uppers uppers 
Scaling diameter, inches 13-15' 16-19 20+ 1142 12+ 8+ 
Length without trim, feet 10+ 10+ 8-9 10-11 12+ 8+ 

Min. length, feet 7 5 3 3) 3 3 3 2 

Required 
clear cuttings® 
of each of three Max. number 2 2 2 2 2 2 3 No limit 


best faces* 


Min. proportion 


of log length 
required in 5/6 5/6 5/6 2/3 3/4 2/3 2/3 1/2 
clear cutting 
Maximum For logs with 
sweep & crook less than one- 
allowance fourth of end in 15 percent 30 percent 50 percent 


sound defects 


For logs with 

more than one- 

fourth of end in 10 percent 20 percent 35 percent 
sound defects 


Maximum scaling deduction 40 percent® 50 percent® 50 percent 


‘Ash and basswood butts can be 12 inches if they otherwise meet requirements for small #1’s. 
?Ten-inch logs of all species can be #2 if they otherwise meet requirements for small #1’s. 

3A clear cutting is a portion of a face, extending the width of the face, that is free of defects. 

4A face is one-fourth of the surface of the log as divided lengthwise. 

SOtherwise #1 logs with 41-60-percent deductions can be #2. 

®Otherwise #2 logs with 51-60-percent deductions can be #3. 


Forest Service standard specifications for hardwood construction logs (tie and timber logs)! 


Position in tree Butts and uppers 

Min. diameter, small end 8 inches + 

Min. length without trim 8 feet 

Clear cuttings No requirements 

Sweep allowance One-fourth of the diameter at the small end for each 8 feet of 
length. 


Sound surface defects: 


Single knots Any number, if no one knot has an average diameter above the 
callus in excess of one-third of the log diameter at point of 
occurrence. 

Whorled knots Any number, if the sum of knot diameters above the callus does 


not exceed one-third of the log diameter at point of occurrence. 


Holes Any number, provided none has a diameter over one-third of the 
log diameter at point of occurrence and none extends more than 
3 inches into included timber?. 


Unsound surface defects : Same requirements as for sound defects if they extend into 
included timber. No limit if they do not. 


End defects: 
Sound No requirements. 
Unsound None allowed; log must be sound internally, but will admit one 


shake not to exceed one-fourth the scaling diameter and will 
admit one longitudinal split not extending more than 5 inches into 
included timber. 


‘These specifications are minimum for the class. If, from a group of logs, factory logs are selected first, thus leaving only 
nonfactory logs from which to select construction logs, then the quality range of the construction logs so selected is limited, 
and the class may be considered a grade. If selection for construction logs is given first priority, it may be necessary to 
subdivide the class into grades. 

Included timber is always square, and dimension is judged from small end. 


10 


Log grades for southern pine logs 


Grade 1: logs with three or four clear faces' and 16 
inches minimum d.i.b. 


Grade 2: logs with one or two clear faces and 12 
inches minimum d.i.b. 


Grade 3: logs with no clear faces and 6 inches mini- 
mum d.i.b. 


After the tentative log grade is established from above, 
the log will be degraded one grade for each of the fol- 
lowing, except that no log can be degraded below 
grade 3. Net scale after deduction for defect must be 
at least 50 percerit of the gross contents of the log. 


1. Sweep. Degrade any tentative 1 or 2 log 
one grade if sweep amounts to 3 or more 
inches and equals or exceeds one-third of 
the diameter inside bark at small end. 


2. Heart rot. Degrade any tentative 1 or 2 log 
one grade if conk, massed hyphae, or 
other evidence of advanced heart rot is 
found anywhere in it. 


'A face is one-fourth of the circumference in width extend- 
ing full length of the log. Clear faces are those free of: knots 
measuring more than 1 inch in diameter, overgrown knots of 
any size, and holes more than one inch in diameter. Faces 
may be rotated to obtain the maximum number of clear 
ones. 


Log grades for eastern redcedar 
(Missouri special use) 


Position in tree Butts and uppers 


D.B.H. 6 inches + 
Min. diameter(ob), smallend 5 inches + 
Length without trim 7 feet 


Clear cuttings No requirements 


Sweep allowance Reasonably straight 


Sound surface defects perrnitted: 


Single knot Any number less than 
one-half of the log 
diameter at point of 
occurrence. 

Whorled knots Any number provided 


the sum of the diame 
ter of knots 2 inches or 
larger in a 1-foot 
section does not ex- 
ceed the diameter at 
that point. 


Any number, provided 
defect is not greater 
than one-half of the 
volume at any one 
point of occurrence. 


Unsound defects permitted: 
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METRIC EQUIVALENTS OF UNITS USED IN 
THIS REPORT 


1 acre = 4,046.86 square meters or 0.405 hec- 
tare. 

1,000 acres = 405 hectares. 

1 cubic foot = 0.0283 cubic meter. 

1 foot = 30.48 centimeters or 0.3048 meter. 

1 inch = 25.4 millimeters, 2.54 centimeters, or 
0.0254 meter. 

1 pound = 0.454 kilograms. 

1 ton = 0.907 metric tons. 


TREE SPECIES GROUPS IN MISSOURI’ 


SOFTWOODS 
Shontleatipines.23. ce. -ccereceesccereecee Pinus echinata 
Virginia Pine y.c...cccscoseosesseceoscoves see Pinus virginiana 
Bald@y press icvcsccccccssasonecccsccsess Taxodium distichum 
Bastermredcedarg )-...-e.5-5-2-6% Juniperus virginiana 
Other softwoods 
SCOLCHIDING Tie teccseaccrsscecvocssousteese Pinus sylvestris 
HARDWOODS 
Select white oak® 
White Oak 2.5 ss.c5.cceucacsecceesstacess Soetceees Quercus alba 
Swamp) white Oak <.:...ccc-.sorsscoern Quercus bicolor 
Bur Oak). c.ccccovcrssseessenssastoonse Quercus macrocarpa 
Swamp chestnut oak ............ Quercus michauxii 
Chinkapinioak2...-..c0..0- Quercus muehlenbergii 
Other white oak® 
OVErCUpiOAalK: ...ccsccccsscssesccscosscssees Quercus lyrata 
Chestnut Oalkicc.c.c-..ccscsstesseoscestees Quercus prinus 
POS O08 eisiscivissssvesecserteesnseeeseess Quercus stellata 
Select red oak® 
Ghermybark Oakk 2227. :c.c.cescssesecossece Quercus falcata 
var. pagodifolia 
Northern redioalty..c..2..cs.s0.csesseseeeeees Quercus rubra 
Shumardtoalke--.c1--scssesteesesteeeee Quercus shumardii 


var. shumardii 
Other red oak® 


Scanletoakels tesco Quercus coccinea 
Northern pinioalks.:...:5.-..+. Quercus ellipsoidalis 
Southemmnedioalke Fivi.cc..scs.ceccens Quercus falcata 
Shingle Gale 7h Grits: ssccsecseees Quercus imbricaria 
Black Oakes.) 3. c.cesecscossersecsereeeseces Quercus velutina 
Blackjack Oalk 2. c;cccscocssserss0 Quercus marilandica 
PInvOake ye scicaseyceccceocceveeseestsneeeee Quercus palustris 
Willow/Oalixit.cc.socstesccn-eecaccancseers Quercus phellos 


7The common and scientific names are based on: 
Little, Elbert L. 1979. Check list of native and natural- 
ized trees of the United States. Agric. Handb. 541. 
Washington, DC: U.S. Department of Agriculture, Forest 
Service. 375 p. 
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Select hickory® 


PECAN Ms Mecsccscceccsssccntescayecescucencers Carya illinoensis 
Shell barkohickOnyi.ct-1c-.0--00ccee-e0se Carya lacinosa 
Shagbarkohickonyeerc.ces ces ssoeeneee es Carya ovata 
Mockemit nickonyecs.ccacscssess22 Carya tomentosa 
Other hickory® 
Bitterutnickonyecccssccsee cece Carya cordiformis 
PigmirtNiCKONy, oenccc-cscsseeseaseesee ses senee Carya glabra 
Black NicKOry ¢i.542s:225. cess sceecccsecce vss Carya texana 
River: Ditch? oé.ccssecsssssatesh esestounssieeseeees Betula nigra 
Hard maple® 
Suparma ple). ::2-20ck. scsseswccesesesveses Acer saccharum 
Soft maple? 
Re@i maple tissiediotsssessscecasaceacestevesseuee Acer rubrum 
Silverpmaple c scs:ccsoceses ccosoncssore Acer saccharinum 
Ash®& 
Blueiasheaict. eeiececstaes Fraxinus quadrangulata 
White ashes: Se tes sac. seccsesse cece Fraxinus americana 
Greem asl eecessscsecseceesceees Fraxinus pennsylvanica 
Cottonwood 4:2) siccscd.ctcac.ceseesoouswes Populus deltoides 
BaSSwO0d?s wii. vcteesess ste nceemeesec cece seeen Tilia americana 
BOOGIE 4) ceieulsceccocceness seoeset oot ston obese Fagus grandifolia 
Black walnut? 7.2 2.thsced ct aeeteceecceeeste Juglans nigra 
Black Cherry? cnt. .tet teccestecosveccccectes Prunus serotina 
Buttermuten settee cee sees eee Juglans cinerea 
Elm 
Winged Clim? tsccssscvessace fc.cssesaetsoseoones Ulmus alata 
American) Elm? sisc-.csnece-toraeteeses Ulmus americana 
Slippenysgelme ise cccesreeccceneneeseeeeacees Ulmus rubra 
Rock: elim 3ix.e.serdecslenssteGeres eects Ulmus thomasii 
Hackberry}. cccects-sctescecasesoesececcene Celtis occidentalis 
Sycamore terccceike. setae ete toes Platanus occidentalis 
Yellow=poplarsercescesscscecese Liriodendron tulipifera 
Black Willowe 28 Oe Salix nigra 
SweetGurme ee sceccessceceseeese Liquidambar styraciflua 
Tupelo? 
Black tupeloyi-t..ccccrssccccsseceenecetse Nyssa sylvatica 
var. sylvatica 
Swamp iUuUpelOss.c..csscroscecscccsecsccons Nyssa sylvatica 
var. biflora 
PCNrSiIMIMONG peccccscececensscaetenceres Diospyros virginiana 
SASSAIT ASR vic. scccsccseses sveccases cusscene Sassafras albidum 
Other hardwoods 
Ohio DUCK EYE? crc-c-.-wcrcctensesccesesete Aesculus glabra 
Boxe ldercs.is.cc.cccccssctvocssesestccvveaneeeues Acer negundo 


8This species or species group is considered a hard 
hardwood, with an average specific gravity greater than 
0.50. 


®This species or species group is considered a soft 
hardwood, with an average specific gravity of 0.50 or 
less. 


Kentucky coffeetree®.......... Gymnocladus dioicus 
BlackKlOcust®)......<-s-c-c0ss-e+ Robinia pseudoacacia 
Wihitelmulbertyevs.-.c:..-c0s0csstseo0>onecsocee Morus alba 
RE ChUI DER ype see sscsecos ses ssa e esse tacseccee Morus rubra 
HONE VIOCUStS ee -s.5.5--<2-c-5e8--s Gleditsia triacanthos 
Northernicatalpa’.:........0.2:-..00<. Catalpa speciosa 
Noncommercial species 
OSAPE-OFANG Els cssctactt.wacnececeesers Maclura pomifera 
Eastern hophornbeam ............ Ostrya virginiana 
V2N'0) 0) (ey eee Bee CECCECOCE CORE CO NSE OCERECE CEP CP REPEC PPE Malus spp. 
American hornbeam .......... Carpinus caroliniana 
Willa ceriioevcscctsc céesastiecoscsscocsceseses Prunus spp. 
Fasten reg Dud tscess.s..c0cessecscs Cercis canadensis 
RAW PAWAr secsse ts .scns tes esssseesccaseeccdes Asimina triloba 
FIAWCMORIM Gr. crascscesstesseossusccessseesee ss Crataegus spp. 


DEFINITION OF TERMS 


Average annual removals from growing 
stock.—The average net growing-stock 
volume in growing-stock trees removed 
annually for forest products (including 
roundwood products and logging residues) 
and for other uses (See Other removals). 
Average annual removals of growing stock are 
reported for a period of several years (1972 to 
1988 in this report) and are based on infor- 
mation obtained from remeasurement plots 
(see Survey Procedures in Appendix). 


Average annual removals from sawtimber.— 
The average net board foot sawtimber volume 
of live sawtimber trees removed annually for 
forest products (including roundwood prod- 
ucts and other uses [see Other removals)). 
Average annual removals of sawtimber are 
reported for a period of several years (1972 to 
1988 in this report) and are based on infor- 
mation obtained from remeasurement plots 
(see Survey Procedures in Appendix). 


Basal area.—The area in square feet of the cross 
section at breast height of a single tree. 
When the basal area of all trees in a stand is 
summed, the result is usually expressed as 
square feet of basal area per acre. 


Commercial species.—Tree species presently or 
prospectively suitable for industrial wood 
products. (Note: Excludes species of typi- 
cally small size, poor form, or inferior quality 
such as hophornbeam, osage-orange, and 
redbud.) 


Commercial forest land.—(See Timberland). 


Cord.—One standard cord is 128 cubic feet of 
stacked wood, including bark and air space. 
Cubic feet can be converted to standard cords 
by dividing by 79. 


County and municipal land.—Land owned by 
counties and local public agencies or munici- 
palities, or land leased to these governmental 
units for 50 years or more. 


Cropland.—Land under cultivation within the 
past 24 months; including cropland har- 
vested, crop failures, cultivated summer 
fallow, idle cropland used only for pasture, 
orchards, and land in soil improvement 
crops, but excluding land cultivated in devel- 
oping improved pasture. 


Cull.—Portions of a tree that are unusable for 
industrial wood products because of rot, 
missing or dead material, or other defect. 


Diameter class.—A classification of trees based 
on diameter outside bark, measured at breast 
height (d.b.h.). Two-inch diameter classes 
are commonly used in Forest Inventory and 
Analysis, with the even inch the approximate 
midpoint for a class. For example, the 6-inch 
class includes trees 5.0 through 6.9 inches 
d.b.h. 


Diameter at breast height (d.b.h.).—The out- 
side bark diameter at 4.5 feet (1.37 m) above 
the forest floor on the uphill side of the tree. 
For determining breast height, the forest floor 
includes the duff layer that may be present, 
but does not include unincorporated woody 
debris that may rise above the ground line. 


Farm.—Any place from which $1,000 or more of 
agricultural products were produced and sold 
during the year. 


Farmer-owned land.—Land owned by farm op- 
erators whether part of the farmstead or not. 
(Note: Excludes land leased by farm opera- 
tors from nonfarm owners, such as railroad 
companies and States.) 


Forest land.—Land at least 16.7 percent stocked 
by forest trees of any size, or formerly having 
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had such tree cover, and not currently devel- 
oped for nonforest use. (Note: Stocking is 
measured by comparing specified standards 
with basal area and/or number of trees, age 
or size, and spacing.) The minimum area for 
classification of forest land is 1 acre. Road- 
side, streamside, and shelterbelt strips of 
timber must have a crown width of at least 
120 feet to qualify as forest land. Unim- 
proved roads and trails, streams, or other 
bodies of water or clearings in forest areas 
shall be classed as forest if less than 120 feet 
wide. (See Tree, Land, Timberland, Reserved 
forest land, Other forest land, Stocking, and 
Water.) 


Forest industry land.—Land owned by compa- 


nies or individuals that operate a primary 
wood-using plant. 


Forest type.—A classification of forest land 


14 


based on the species forming a plurality of 
live tree stocking. Major forest types in the 
State are: 

Shortleaf pine.—Forests in which shortleaf 
pine comprises a plurality of the stocking. 
(Common associates include oak, hickory, 
and gum.) 

Eastern redcedar.—Forests in which east- 
ern redcedar comprises a plurality of the 
stocking. (Common associates include oak 
and hickory.) 

Eastern redcedar-hardwood.—Forests in 
which hardwoods (usually upland oaks), 
comprise a plurality of the stocking but 
where eastern redcedar comprises 25 to 50 
percent of the stocking. (Common associates 
include gum, hickory, and yellow-poplar.) 

Shortleaf pine-oak.—Forests in which 
hardwoods (usually white, scarlet, chestnut, 
northern red, or black oaks), singly or in 
combination, comprise a plurality of the 
stocking but where shortleaf pine comprises 
25 to 50 percent of the stocking. 

Post-blackjack oak.—Forests in which 
post or blackjack oaks, singly or in combina- 
tion, comprise a plurality of the stocking, and 
less than 25 percent of the stocking is in 
pines or eastern redcedar. 

Black-scarlet oak.—Forests in which black 
oak or scarlet oaks, singly or in combination, 
comprise a plurality of the stocking, and less 
than 25 percent of the stocking is in pines or 


eastern redcedar. (Common associates in- 
clude yellow-poplar, elm, maple, and black 
walnut.) 

White oak.—Forests in which white oak 
species, singly or in combination, comprise a 
plurality of the stocking, and less than 25 
percent of the stocking is in pines or eastern 
redcedar. 

Oak-gum-cypress.—Bottomland forests in 
which bottomland oaks such as pin, swamp 
white, and shingle oaks along with tupelo, 
blackgum, sweetgum, or cypress, singly or in 
combination, comprise a plurality of the 
stocking. (Common associates include 
cottonwood, willow, ash, elm, hackberry, and 
maple.) 

Elm-ash-soft maple.—Forests in which 
lowland elm, ash, soft maple, and cotton- 
wood, singly or in combination, comprise a 
plurality of the stocking. (Common associ- 
ates include boxelder, willow, sycamore, and 
beech.) 

Cottonwood.—Forests in which cotton- 
wood comprises at least 50 percent of the 
stocking. (Associates include willow, elm, 
soft maple, and ash.) 

Maple-beech.—Forests in which hard 
maple or beech, singly or in combination, 
comprises a plurality of the stocking. (Com- 
mon associates include soft maple, elm, and 
basswood.) 


Growing-stock tree.—A live tree of commercial 


species that meets specified standards of size, 
quality, and merchantability. (Note: Ex- 
cludes rough, rotten, and dead trees.) 


Growing-stock volume.—Net volume in cubic 


feet of growing-stock trees 5.0 inches d.b.h. 
and over, from 1 foot above the ground toa 
minimum 4.0-inch top diameter outside bark 
of the central stem or to the point where the 
central stem breaks into limbs. 


Hard hardwoods.—Hardwood species with an 


average specific gravity greater than 0.50 
such as oaks, hard maple, hickories, and 
ash. 


Hardwoods.—Dicotyledonous trees, usually 


broad-leaved and deciduous. (See Soft hard- 
woods and Hard hardwoods.) 


Idle farmland .—Includes former cropland, or- 
chards, improved pastures, and farm sites 
not tended within the past 2 years and 
presently less than 16.7 percent stocked with 
trees. 

Improved pasture.—Land currently improved for 
grazing by cultivating, seeding, irrigating, or 
clearing of trees or brush and less than 16.7 
percent stocked with live trees. 


Industrial wood.—All roundwood products, 
except fuelwood. 


Land.—A. Bureau of the Census. Dry land and 
land temporarily or partly covered by water 
such as marshes, swamps, and river flood 
plains (omitting tidal flats below mean high 
tide); streams, sloughs, estuaries, and canals 
less than one-eighth of a statute mile wide: 
and lakes, reservoirs, and ponds less than 40 
acres in area. 

B. Forest Inventory and Analysis. The 
same as the Bureau of the Census, except 
minimum width of streams, etc., is 120 feet 
and minimum size of lakes, etc., is 1 acre. 


Log grade.—A log classification based on exter- 
nal characteristics as indicators of quality or 
value. (See Appendix for specific grading 
factors used.) 


Marsh.—Nonfcrest land that characteristically 
supports low, generally herbaceous or 
shrubby vegetation and that is intermittently 
covered with water. 


Merchantable.—Refers to a pulpwood or saw-log 
section that meets pulpwood or saw-log 
specifications, respectively. 


Miscellaneous Federal land.—Federal land 
other than National Forest and land admini- 
stered by the Bureau of Land Management or 
Bureau of Indian Affairs. 


Miscellaneous private land.—Privately owned 
land other than forest-industry and farmer- 
owned land. 


Mortality.—The volume of sound wood in grow- 
ing-stock and sawtimber trees that die annu- 
ally. 


National Forest land.—Federal land that has 
been legally designated as National Forest or 
purchase units, and other land administered 
by the USDA Forest Service. 


Net annual growth of growing stock.—The an- 
nual change in volume of sound wood in live 
sawtimber and poletimber trees and the total 
volume of trees entering these classes 
through ingrowth, less volume losses result- 
ing from natural causes. 


Net annual growth of sawtimber.—The annual 
change in the volume of live sawtimber trees 
and the total volume of trees reaching 
sawtimber size, less volume losses resulting 
from natural causes. 


Net volume.—Gross volume less deductions for 
rot, sweep, or other defect affecting use for 
timber products. 


Noncommercial species.—Tree species of 
typically small size, poor form, or inferior 
quality that normally do not develop into 
trees suitable for industrial wood products. 


Nonforest land.—Land that has never supported 
forests, and land formerly forested where use 
for timber management is precluded by 
development for other uses. (Note: Includes 
areas used for crops, improved pasture, 
residential areas, city parks, improved roads 
of any width and adjoining clearings, power- 
line clearings of any width, and 1- to 40-acre 
areas of water classified by the Bureau of the 
Census as land. If intermingled in forest 
areas, unimproved roads and nonforest strips 
must be more than 120 feet wide and more 
than 1 acre in area to qualify as nonforest 
land.) 

a. Nonforest land without trees.—Non- 
forest land with no live trees present. 

b. Nonforest land with trees.—Nonforest 
land with one or more trees per acre at least 
5 inches d.b.h. 


Nonstocked land.—Forest land less than 16.7 
percent stocked with all live trees. 


Other forest land.—Forest land not capable of 
producing 20 cubic feet per acre per year of 


US 


industrial wood crops under natural condi- 
tions and not associated with urban or rural 
development. These sites often contain tree 
species that are not currently utilized for 
industrial wood production or trees of poor 
form, small size, or inferior quality that are 
unfit for industrial products. Unproductivity 
may be the result of adverse site conditions 
such as Sterile soil, dry climate, poor drain- 
age, high elevation, and rockiness. This land 
is not withdrawn from timber utilization. 


Pasture.—Land presently used for grazing or 
under cultivation to develop grazing. 


Pastured timberland.—Timberland for which the 
primary use is wood production, but is 
presently used for grazing. 


Physiographic class.—A measure of soil and 
water conditions that affect tree growth ona 
site. The physiographic classes are: 

Xeric sites.—Very dry soils where exces- 
sive drainage seriously limits both growth 
and species occurrence. Example: cedar 
barrens. 

Xeromesic sites.—Moderately dry soils 
where excessive drainage limits growth and 
species occurrence to some extent. Example: 
dry oak ridge. 

Mesic sites.—Deep, well-drained soils. 
Growth and species occurrence are limited 
only by climate. 

Hydromesic sites.—Moderately wet soils 
where insufficient drainage or infrequent 
flooding limits growth and species occurrence 
to some extent. Example: better drained 
bottomland hardwood sites. 

Hydric sites.—Very wet sites where excess 
water seriously limits both growth and spe- 
cies occurrence. Example: frequently flooded 
river bottoms and cypress swamps. 


Poletimber stand.—(See Stand-size class.) 

Poletimber tree.—A growing-stock tree of com- 
mercial species at least 5.0 inches d.b.h. but 
smaller than sawtimber size. 

Reserved forest land.—Forest land withdrawn 


from timber utilization through statute, ad- 
ministrative regulation, designation, or 
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exclusive use for Christmas tree production, 
as indicated by annual shearing. 


Rotten tree.—A tree that does not meet regional 
merchantability standards because of exces- 
sive unsound cull. May include noncommer- 
cial tree species. 


Rough tree.—A tree that does not meet regional 
merchantability standards because of exces- 
sive sound cull. May include noncommercial 
tree species. 


Salvable dead tree.—A standing or down dead 
tree considered merchantable by regional 
standards. 


Sapling.—A live tree 1.0 to 5.0 inches d.b.h. 
Sapling-seedling stand.—(See Stand-size class.) 


Saw log.—A log meeting minimum standards of 
diameter, length, and defect, including logs at 
least 8 feet long, sound and straight and with 
a minimum diameter outside bark (d.o.b.) for 
softwoods of 7.0 inches (9.0 inches for hard- 
woods) or other combinations of size and 
defect specified by regional standards. 


Saw-log portion.—That part of the bole of 
sawtimber trees between the stump and the 
saw-log top. 


Saw-log top.—The point on the bole of sawtimber 
trees above which a saw log cannot be pro- 
duced. The minimum saw-log top is 7.0 
inches d.o.b. for softwoods and 9.0 inches 
d.o.b. for hardwoods. 


Sawtimber stand.—(See Stand-size class.) 


Sawtimber tree.—A growing-stock tree of com- 
mercial species containing at least a 12-foot 
saw log or two noncontiguous saw logs 8 feet 
or longer, and meeting regional specifications 
for freedom from defect. Softwoods must be 
at least 9.0 inches d.b.h. Hardwoods must 
be at least 11.0 inches d.b.h. 


Sawtimber volume.—Net volume of the saw-log 
portion of live sawtimber in board feet, Inter- 
national 1/4-inch rule (unless specified 


otherwise) from stump to a minimum 7.0 
inches top d.o.b. for softwoods and a mini- 
mum 9.0 inches top d.o.b. for hardwoods. 


Seedling.—A live tree less than 1.0 inch d.b.h. 
that is expected to survive. Only softwood 
seedlings more than 6 inches tall and hard- 
wood seedlings more than 1 foot tall are 
counted. 


Short-log (rough tree).—Sawtimber-size trees of 
commercial species that contain at least one 
merchantable 8- to 11-foot saw log but not a 
12-foot saw log. 


Site class.—A classification of forest lands in 
terms of inherent capacity to grow crops of 
industrial wood. The class identifies the po- 
tential growth in merchantable cubic feet/ 
acre/year at culmination of mean annual 
increment of fully stocked natural stands. 


Site index.—An expression of forest site quality 
based on the height of a free-growing domi- 
nant or codominant tree of a representative 
species in the forest type at age 50. 


Soft hardwoods.—Hardwood species with an av- 
erage specific gravity less than 0.50 such as 
gum, yellow-poplar, cottonwood, red maple, 
basswood, and willow. 


Softwoods.—Coniferous trees, usually evergreen, 
having needles or scale-like leaves. 


Stand.—A group of trees on a minimum of 1 acre 
of forest land that is stocked by forest trees of 
any size. 


Stand-age class.—Age of the main stand. Main 
stand refers to trees of the dominant forest 
type and stand-size class. 


Stand-size class.—A classification of stocked 
(see Stocking) forest land based on the size 
class of live trees on the area; that is, sawtim- 
ber, poletimber, or seedlings and saplings. 

Sawtimber stands.—Stands with half or 
more of live stocking in sawtimber or poletim- 
ber trees, and with sawtimber stocking at 
least equal to poletimber stocking. 


Poletimber stands.—Stands with half or 
more live stocking in poletimber and/or 
sawtimber trees, and with poletimber stock- 
ing exceeding that of sawtimber. 

Sapling-seedling stands.—Stands with 
more than half of the live stocking in saplings 
and/or seedlings. 


State land.—Land owned by States or leased to 
them for 50 years or more. 


Stocking.—The degree of occupancy of land by 
trees, measured by basal area and/or the 
number of trees in a stand by size or age and 
spacing, compared to the basal area and/or 
number of trees required to fully utilize the 
growth potential of the land; that is, the 
stocking standard. 

A stocking percent of 100 indicates full 
utilization of the site and is equivalent to 80 
square feet of basal area per acre in trees 5.0 
inches d.b.h. and larger. In a stand of trees 
less than 5.0 inches d.b.h., a stocking per- 
cent of 100 would indicate that the present 
number of trees is sufficient to produce 80 
square feet of basal area per acre when the 
trees reach 5.0 inches d.b.h. 

Stands are grouped into the following 
stocking classes: 

Overstocked stands.—Stands in which 
stocking of live trees is 133 percent or more. 

Fully stocked stands.—Stands in which 
stocking of trees is from 100.0 to 132.9 per- 
cent. 

Medium stocked stands.—Stands in which 
stocking of trees is from 60.0 to 99.9 percent. 

Poorly stocked stands.—Stands in which 
stocking of trees is from 16.7 to 59.9 percent. 

Nonstocked areas.—Commercial forest 
land on which stocking of trees is less than 
16.7 percent. 


Timberland.—Forest land that is producing or 
capable of producing in excess of 20 cubic 
feet per acre per year of industrial wood crops 
under natural conditions, that is not with- 
drawn from timber utilization, and that is not 
associated with urban or rural development. 
Currently inaccessible and inoperable areas 
are included. 
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Tree.—A woody plant usually having one or more 
perennial stems, a more or less definitely 
formed crown of foliage, and a height of at 
least 12 feet at maturity. 


Tree size class.—A classification of trees based 
on diameter at breast height, including 
sawtimber trees, poletimber trees, saplings, 
and seedlings. 


Upper stem portion.—That part of the bole of 
sawtimber trees above the saw-log top toa 
minimum top diameter of 4.0 inches outside 
bark or to the point where the central stem 
breaks into limbs. 


Urban and other areas.—Areas within the legal 
boundaries of cities and towns; suburban 
areas developed for residential, industrial, or 
recreational purposes; school yards; cemeter- 
ies; or other nonforest land not included in 
any other specified land use class. 


Urban forest land.—Forest land closely associ- 
ated with or in such proximity to urban 
nonforest land uses that is not likely to be 
managed for the production of industrial 
wood products on a continuing basis. Wood 
removed would be for land clearing, fuelwood, 
or aesthetic purposes. Such forest land may 
be associated with industrial, commercial, 
residential, or recreational nonforest uses. 
Residential subdivisions, industrial parks, 
golf course perimeters, airport buffer strips, 
and public urban parks that qualify as forest 
land are included. 


Water.—Water Areas. Areas within a land mass 
persistently covered by water. 

(a) Bureau of the Census.—Permanent 
inland water surfaces, such as lakes, reser- 
voirs, and ponds at least 40 acres in area; 
and streams, sloughs, estuaries, and canals 
at least one-eighth of a statute mile wide. 

(b) Noncensus.—Permanent inland water 
surfaces, such as lakes, reservoirs, and 
ponds from 1 to 39.9 acres in area; and 
streams, sloughs, estuaries, and canals from 
120 feet to one-eighth of a statute mile wide. 


Windbreak.—A group of trees whose primary use 
is to protect buildings currently in use. 
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Wooded pasture.—Improved pasture with more 
than 16.7 percent stocking in live trees but 
less than 25 percent stocking in growing- 
stock trees. Area is currently improved for 
grazing or there is other evidence of grazing. 


Wooded strip.—An acre or more of natural con- 
tinuous forest land that would otherwise 
meet survey standards for timberland except 
that it is less than 120 feet wide. 


TABLES 


Table 1.—Area of land by county and major 
land-use class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 2.—Area of timberland by county and own- 
ership class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 3.—Area of timberland by county and 
forest type, Northwest Ozarks Unit, 
Missouri, 1989 


Table 4.—Area of timberland by county and 
stand-size class, Northwest Ozarks 
Unit, Missouri, 1989 


Table 5.—Area of timberland by county and site 
class, Northwest Ozarks Unit, Mis- 
souri, 1989 


Table 6.—Area of timberland by county and 
stocking class of growing-stock trees, 
Northwest Ozarks Unit, Missouri, 1989 


Table 7.—Area of timberland by ownership class 
and stocking class of growing-stock 
trees, Northwest Ozarks Unit, Mis- 
souri, 1989 


Table 8.—Area of timberland by forest type and 
ownership class, Northwest Ozarks 
Unit, Missouri, 1989 


Table 9.—Area of timberland by forest type and 
stand-size class, Northwest Ozarks 
Unit, Missouri, 1989 


Table 10.—Number of all live trees on timberland 
by species group and diameter class, 
Northwest Ozarks Unit, Missouri, 
1989 


Table 11.—Number of growing-stock trees on 
timberland by species group and di- 
ameter class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 12.—Net vclume of timber on timberland 
by class of timber and species group, 
Northwest Ozarks Unit, Missouri, 
1989 


Table 13.—Net volume of growing-stock trees on 
timberland by species group and di- 
ameter class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 14.—Net volume of growing stock in the 
saw log portion of sawtimber trees on 
timberland by species group and di- 
ameter class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 15.—Net volume of sawtimber trees on tim- 
berland by species group and diame- 
ter class, Northwest Ozarks Unit, 
Missouri, 1989 


Table 16.—Net volume of growing stock and 
sawtimber on timberland by county 
and species group, Northwest Ozarks 
Unit, Missouri, 1989 


Table 17.—Net volume of live trees and growing 
stock on timberland by ownership 
class and species group, Northwest 
Ozarks Unit, Missouri, 1989 


Table 18.—Net volume of sawtimber trees on tim- 
berland by species group and butt log 
grade, Northwest Ozarks Unit, Mis- 
souri, 1989 


Table 19.—Net annual growth of growing stock 
and sawtimber on timberland by 
county and species group, Northwest 
Ozarks Unit, Missouri, 1988 


Table 20.—Average annual timber removals of 
growing stock and sawtimber on 
timberland by county and species 
group, Northwest Ozarks Unit, Mis- 
souri, 1988 


Table 21.—Net annual growth and average an- 
nual removals of growing stock and 
sawtimber on timberland by species 
group, Northwest Ozarks Unit, Mis- 
souri, 1988 


Table 22.—Net annual growth and average an- 
nual removals of growing stock on 
timberland by ownership class and 
species group, Northwest Ozarks Unit, 
Missouri, 1988 


Table 23.—Net annual growth and average an- 
nual removals of sawtimber on tim- 
berland by ownership class and 
species group, Northwest Ozarks Unit, 
Missouri, 1988 


Table 24.—Annual mortality of growing stock and 
sawtimber on timberland by species 
group, Northwest Ozarks Unit, Mis- 
souri, 1988 


SUPPLEMENTAL TABLES 


Table 25.—Area of nonforest land with trees by 
county and land use class, Northwest 
Ozarks Unit, Missouri, 1989 


Table 26.—Net volume of short-log trees on tim- 
berland by species group and diame- 
ter class, Northwest Ozarks Unit, 
Missouri, 1989 (In thousand cubic 
feet) 


Table 27.—Net volume of short-log trees on tim- 
berland by species group and diame- 
ter class, Northwest Ozarks Unit, 
Missouri, 1989 (In thousand board 
feet) 


Table 28.—Net volume of growing stock on tim- 
berland by species group and forest 
type, Northwest Ozarks Unit, Mis- 
souri, 1989 


Table 29.—Net volume of sawtimber on timber- 
land by species group and forest type, 
Northwest Ozarks Unit, Missouri, 
1989 
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Table 4.--Area of timberland by county and stand-size class, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand acres) 


Stand-size class 


All Seedling & Non- 
County stands Sawtimber _— Poletimber sapling stocked 1 
Benton 188.6 76.2 80.3 32.1 -- 
Camden 235.4 152.4 46.8 36.2 -- 
Cedar 84.0 32.4 29.9 CVT) -- 
Dallas 136.9 59.1 36.1 AAMT, -- 
Hickory 83.9 34.5 28.0 21.4 -- 
Laclede 207.0 85.8 80.1 41.1 -- 
Maries Sve2 63.4 47.7 26.1 -- 
Miller 173.4 97.5 46.4 29.5 -- 
Morgan 172.9 79.8 52.9 40.2 -- 
Phelps 262.9 82.6 95.0 85.3 -- 
Polk 105.0 38.3 3953 27.4 -- 
Pulaski 220.7 96.8 5525 68.4 -- 
St. Clair 161.7 67.1 64.0 30.6 -- 
All counties 2,169.6 965.9 702.0 50127. -- 


1 Nonstocked with all live trees. 


Table 5.--Area of timberland by county and site class, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand acres) 


All Site class (cubic feet of growth per acre per year) 


County classes 165+ 120-164 85-119 50-84 20-49 
Benton 188.6 -- -- -- 53.0 135.6 
Camden 235.4 -- -- Pd 104.6 128.7 
Cedar 84.0 -- -- 2.4 40.3 41.3 
Dallas 136.9 -- -- 1.5 50.4 85.0 
Hickory 83.9 -- 2.9 -- 23.2 57.8 
Laclede 207.0 -- -- -- TRS TL 128.3 
Maries ovee -- -- 4.7 29.8 102.7 
Miller 173.4 -- -- 6.8 80.5 86.1 
Morgan 172.9 -- ie -- 537, 119.2 
Phelps 262.9 -- -- 1.9 57.8 203.2 
Polk 105.0 -- -- -- 48.5 56.5 
Pulaski 220.7 -- 2.9 2.9 94.1 120.8 
St. Clair 161.7 -- -- 16.1 53.4 92.2 


All counties 2,169.6 25 5.8 38.4 768.0 1,357.4 


Pa a SS SS SS sss SEs 


Table 6.--Area of timberland by county and stocking class of growing-stock trees!, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand acres) 


Stocking percent of growing-stock trees 


All Non- Poorly Moderately Fully Over- 
County classes stocked stocked stocked stocked stocked 
Benton 188.6 P27 74.9 101.2 8.1 57/ 
Camden 235.4 6.8 79.5 133.6 U23} Se 
Cedar 84.0 -- 42.1 41.9 -- -- 
Dallas 136.9 eS 39.3 82.5 Uist 25 
Hickory 83.9 2.1 24.0 47.1 NOT, -- 
Laclede 207.0 -- 68.8 104.8 29.1 4.3 
Maries 3ve2 -- 55.8 61.1 17.6 P27 / 
Miller 173.4 -- 64.1 89.5 19.8 -- 
Morgan 172.9 3.4 68.2 85.9 12.0 3.4 
Phelps 262.9 -- 47.4 166.3 38.2 Wala) 
Polk 105.0 -- 39.4 50.9 14.7 -- 
Pulaski 220.7 -- 54.8 VA 29.4 9.3 
St. Clair 161.7 8.4 83.7 62.7 6.9 -- 
All counties 2,169.6 24.9 742.0 Uae: 7 209.9 38.1 
—— NN NA OID 8B 


1 This table is based on the stocking percent of growing-stock trees rather than that of all 
live trees, therefore, to use the definitions of stocking for this table, replace the term “all live" by 
"growing-stock". 


Table 7.--Area of timberland by ownership class and stocking class of growing-stock trees}, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand acres) 


Stocking percent of growing-stock trees 


All Non- Poorly Moderately Fully Over- 
Ownership class classes stocked stocked stocked stocked stocked 
National forest 135.1 -- 7a3 89.1 36.6 2.1 
Miscellaneous federal 102.0 Th 39.0 48.1 8.7 Sh IS 
State 26.4 -- 5.0 10.4 11.0 -- 
County and municipal 2.9 -- 2.9 -- - -- 
Forest Industry -- -- -- -- -- -- 
Farmer 800.6 5.8 300.7 422.1 56.4 15.6 
Miscellaneous 
private corporation 93.9 =< 38.8 38.8 12.0 4.3 
Miscellaneous 
private individual 1,008.7 16.4 348.3 546.2 85.2 12.6 
All owners 2,169.6 24.9 742.0 1,154.7 209.9 38.1 


1 This table is based on the stocking percent of growing-stock trees rather than that of all live trees, 
therefore, to use the definitions of stocking for this table, replace the term "all live" by "growing-stock". 
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Table 9.--Area of timberland by forest type and stand-size class, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand acres) 


Stand-size class 


All Seedling & Non- 
Forest type stands Sawtimber _ Poletimber sapling stocked ! 
Shortleaf pine 32.0 6.4 25.6 -- -- 
Eastern redcedar 52.3 5.4 7.8 39.1 -- 
Eastern redcedar 
hardwood 78.0 36.5 23.8 Wat -- 
Shortleaf pine-oak 4.1 283 1.8 -- -- 
Post-blackjack oak 697.3 202.1 316.0 179.2 -- 
Black-scarlet oak 812.0 409.2 ANSE 189.6 -- 
White oak 37/325 249.8 80.3 43.4 -- 
Oak-gum-cypress 3.5 1.6 -- 1.9 -- 
Elm-ash-soft maple 39.2 30.9 4.7 3.6 -- 
Cottonwood -- -- -- -- -- 
Maple-beech Uh Qn? 28.8 PAT og -- 
Nonstocked aS =- -- -- -- 
All types 2,169.6 965.9 702.0 50127 -- 


1 Nonstocked with all live trees. 
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Table 12.--Net volume of timber on timberland by class of timber and species group, 


Species grou 
All Other Soft Hard 
Class of timber species Pine softwoods hardwoods hardwoods 
Live trees 
Growing-stock trees 
Sawtimber 
Saw-log portion 493,862 10,760 7,434 38,014 437,654 
Upper stem portion 105,683 Ue 1305 55263 97,274 
Total 599,545 12,571 8,769 43,277 534,928 
Poletimber 553,082 31,351 23,369 18,765 479,597 
All growing-stock trees 1,152,627 43,922 32,138 62,042 10147525 
Cull trees 
Short-log trees 145,652 318 Uae 9,125 1353037, 
Rough trees 
Sawtimber 336,405 319 3,686 16,599 315,801 
Poletimber 285,772 1,426 4,862 19,624 259,860 
Total 622,177 1,745 8,548 36,223 575,661 
Rotten trees 
Sawtimber 106,504 -- -- 6,009 100,495 
Poletimber 13,361 -- -- 694 12,667 
Total 119,865 -- -- 6,703 113,162 
All cull trees 887,694 2,063 9,720 52,051 823,860 
All live trees 2,040,321 45,985 41,858 114,093 1,838,385 
Salvable dead trees 
Sawtimber 7,425 -- -- 103 i322 
Poltetimber 3,950 -- -- Ty, 3,813 
Total VALS -- -- 240 1lAt35 
All classes of timber 2,051,696 45,985 41,858 114,333 1,849,520 


Northwest Ozarks Unit, Missouri, 1989 


(In thousand cubic feet) 
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Table 18.--Net volume of sawtimber trees on timberland by species group and butt log grade, 
Northwest Ozarks Unit, Missouri, 1989 


(In thousand board feet)! 


All Butt log grade 
Species group grades 1 2 3 Tie and timber 
Softwoods 
Shortleaf pine 64,172 -- 3,016 61,156 -- 
Other yellow pines -- -- -- -- -- 
Baldcypress -- -- -- -- - 
Eastern redcedar 46,537 : -- 46,537 2 30 
Other softwoods -- -- -- -- - 
Total 110,709 -- 3,016 107,693 - 
Hardwoods 
Select white oak 842,328 4,231 85,491 280,706 471,900 
Other white oak 389,374 -- 17,070 99,501 272,803 
Select red oak 228,575 8,048 6,772 59,800 153,955 
Other red oak 901,420 4,542 17,632 182,623 696,623 
Select hickory 88,670 -- 25,708 22,244 40,718 
Other hickory 60,408 -- 2,418 9,207 48,783 
Basswood -- -- -- -- -- 
Beech -- -- -- -- -- 
Hard maple 3,829 -- -- 1,795 2,034 
Soft maple 23,273 -- -- 10,913 12,360 
Elm 8,233 -- -- -- 8,233 
Ash 23,248 -- 23,248 -- -- 
Sycamore 115,667 22,945 7,205 69,979 15,538 
Cottonwood 3,326 -- -- 870 2,456 
Willow 6,292 -- 3,330 2,962 -- 
Hackberry 24,138 -- -- 6,317 17,821 
Aspen - -- -- -- - 
Birch -- -- -- - -- 
Sweetgum -- - -- -- -- 
Tupelo 11,278 -- -- 3,313 7,965 
Black cherry 2,096 -- -- -- 2,096 
Black walnut 55,924 -- 5,464 37,631 12,829 
Butternut 700 -- 68 471 161 
Yellow-poplar - -- == - -- 
Persimmon -- -- - - - 
Sassafras -- -- -- : -- 
Other hardwoods 6,761 -- -- -- 6,761 
Total 2,795,540 39,766 194,406 788,332 1,773,036 
All species 2,906,249 39,766 197,422 896,025 1,773,036 


1 International 1/4-inch nule. 


2 Includes 2,239 thousand board feet of volume from sawtimber-sized, Grade 5 eastern redcedar trees graded for 
specieal use. (See Log Grades for Eastern Redcedar in the Appendix.) 
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Table 21.--Net annual growth and average annual removals of growing stock and 
sawtimber on timberland by species group, Northwest Ozarks Unit, Missouri, 1988 


Growing stock Sawtimber 
Species group Growth Removals Growth Removals 

Thousand cubic feet Thousand board feet | 

Softwoods 
Shortleaf pine 1,207 -- 3,965 -- 
Other yellow pines -- -- -- -- 
Baldcypress -- -- -- -- 
Eastern redcedar 2,595 16 2,065 -- 
Other softwoods -- -- -- -- 
Total 3,802 16 6,030 -- 

Hardwoods 
Select white oak 6,900 1,596 22,457 5,186 
Other white oak 4,374 2,723 8,901 4,143 
Select red oak 1,471 352 6,844 1,588 
Other red oak 7,550 3,617 24,557 10,532 
Select hickory 949 159 1,857 192 
Other hickory 1,284 140 2,227 329 
Basswood -- -- -- -- 
Beech -- -- -- -- 
Hard maple 43 -- 330 -- 
Soft maple 220 -- 1222 -- 
Elm 599 -- 215 -- 
Ash 339 19 495 -- 
Sycamore 947 233 2,287 1,091 
Cottonwood 26 -- 134 -- 
Willow 113 -- 409 -- 
Hackberry 327 -- AS, -- 
Aspen -- -- -- -- 
Birch -- -- -- -- 
Sweetgum -- -- -- -- 
Tupelo 14 32 102 144 
Black cherry 138 -- -32 aie 
Black walnut 467 94 1,352 230 
Butternut 4 -- 66 -- 
Yellow-poplar -- -- oa =< 
Persimmon 18 -- -- -- 
Sassafras 50 20 -60 -- 
Other hardwoods 230 34 127 -- 

Gees Ota Te 26063. 29019. A OOS 29499 

All species 29,865 9,035 80,695 23,435 


1 International 1/4-inch rule. 
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1able 24.--Annual mortality of growing stock and sawtimber on timberland by 
species group, Northwest Ozarks Unit, Missouri, 1988 


Species group Growing stock Sawtimber 


Thousand cubic feet Thousand board feet | 

Softwoods 
Shortleaf pine 316 71 
Other yellow pines -- at 
Baldcypress -- -- 
Eastern redcedar 67 142 
Other softwoods -- -- 
Total 383 213 

Hardwoods 
Select white oak 544 1,128 
Other white oak 1,437 2,859 
Select red oak 319 1,196 
Other red oak 3,865 9,531 
Select hickory 303 686 
Other hickory 341 344 
Basswood -- -- 
Beech -- -- 
Hard maple 12 18 
Soft maple 41 124 
Elm 327 407 
Ash 140 164 
Sycamore 425 1,473 
Cottonwood 9 40 
Willow 14 42 
Hackberry 29 85 
Aspen -- -- 
Birch -- -- 
Sweetgum -- -- 
Tupelo 15 66 
Black cherry 26 74 
Black walnut 197 455 
Butternut -- -- 
Yellow-poplar -- -- 
Persimmon 21 -- 
Sassafras 16 -- 
Other hardwoods 55 99 
Total 8,136 18,791 
All species 8,519 19,004 


1 International 1/4-inch mule. 
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Smith, W. Brad. 
1990. Timber resource of Missouri's Northwest Ozarks. Resour. 
Bull. NC-114. St. Paul, MN: U.S. Department of Agriculture, Forest 
Service, North Central Forest Experiment Station. 44 p. 


In 1989 the fourth forest inventory of the Northwest Ozarks found 
2.2 million acres of timberland, an increase of nearly 13 percent 
since 1972. This bulletin presents highlights and statistics on area, 
volume, growth, removals, and mortality. 
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Our job at the North Central Forest Experiment Station is discovering and 
creating new knowledge and technology in the field of natural resources and 
conveying this information to the people who can use it. As a new generation 
of forests emerges in our region, managers are confronted with two unique 
challenges: (1) Dealing with the great diversity in composition, quality, and 
ownership of the forests, and (2) Reconciling the conflicting demands of the 
people who use them. Helping the forest manager meet these challenges 
while protecting the environment is what research at North Central is all 
about. 
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